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An AhftraB of a Letter from Mr. Antho- 
ny Leewenhoeck of Delft to Mr. R. 
H. concerning the appearances of feyeral 
Woods, and their VeJJels. 

The Preface to the Letter. 

T am not ignorant that the prefent fubjeft: has been learn- 
* edly treated of, by the judicious Malpighiusmd Div 

D d N. Grew 



JV. Grew*! I have ventured notwkhftandhig toreprefcnt 
the Veflels in Wood after fuch manner as- they offer'd 
themfelves to me a , B* C D. Fig. i . is a part of the circum- 
ference of an Oak or Afh Tree &c. being of 18 years growth 
and therefore having 18 Rings for every year one, that 
which is made the laft year Being alwayes the greateft $ tho 
not alwaies proportionally gteat > but according as tl\e 
year is more or lefs fruitful. 

a. The pieces delcribed in my following Figures ark 
fuch as * E in the 1 5 th Ring^and fbmetimes not fo big : yet 
from fuch a part I doubt not but theConftitution of the 
whole Tree may fufficiently be underftood. 

When a Treeisfawed a-crofs 5 and afterwards plaind 
very fiuooth, weMeelinesasit were drawn from the Cen- 
ter A. and reaching to the CircBftiference B. thefe are 
Veffels which carry the Sap to the Bark; as by the ad- 
joyned Figures will appear. 

The LETTER 

\y|YIaftto you was of the 20 th of November, wherein I 
^t*' acquinted you of my thoughts of the Stone 5 GraveL 
and Gout ; which I hepe you have received. You re- 
commend to me in yours of the i;t h of cttobcr* toexamin 
fruitful and unfruitful Eggs- I have examined the Spots 
of feveral Eggs, but have found nothing notable therein. 
I will endeavour to know whetherthe Egg be fruitful be* 
fdre I exam in it* 



a The fame noted by Dr. Grew Anatomy of Trunks p. 24. 
* note the Figures ms they are here graved are net fo big as tbofe defend by the 
Mthour being fomtmes but | (or other pm) of that length, md fo tnuflbejup- 
jwfeddSt to reach from King to King as E, 

"b The f ame -which Dr. Gk* calls theMm\<m*> Anatomy of Hvi*s begun,Chap.z*. 
Mi Diametral Rays, Anatomy of Yr/p. zo ? 5o 3 & c* „ , r * 
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The Grafshoppers hereabout are fmall and few* a* 
bout the length of the Nail of ones hand : poffibly in your 
Country theyjjare more and greater. 

We are very fhy here of cutting open bodies, even of 
thofe that are dead in the Hofpital; fothatl have no op- 
portunity of knowing whether the Chalky matter be in the 
Veins or no. 

I fend you herewith fome Obfervations oi Wood. Fig. 
a. A B C D fhews a piece of Oak, which obferved m 
a Microfcope was thus drawn from apiece of Wood as big 
asH. 

F F-* F F where the brown ftroaks appear 5 are the 
Separations of the growth of one year. For when the 
growth doth flop, the Wood becomes firm> and thick j and 
is fupplied with many fmall Veflels 3 fuch as are hardly 
to be diflinguiOied, and therefore appear as brown Rays 
or ftreaks. between the faid F F. F F is comprehended 
that thicknefs of Wood which has been added to the Cir- 
cumference of a Tree by a years growth. The Wood 
hath five c forts of Veffels, vi\. Three forts going upwards, 
two lying ^Horizontally. EEE denote large attending 
Veffels made every year in the Wood in the Spring, when 
it begins to grow. Thefe are filled within with fmall 
Bladders, which have very thin Skins* here expreffed in 
one of the greater Veffels , cut long ways in the third Fi- 
gure by I K L M.j 

T he fecond fort of riling Veffels are much fmallen which 
alfo are made of very thin Skins, and are alfo fpeck't with 
parts which by a common Microfcope appear like Globu- 
les., as Fig. 4. O N where one of the faid Veffels is cut long- 
ways* 

c See a Figure of the fume wood with all the fame five parts* fa Pr. Grew's Anzt. 
of Plants begun. And the Partitions of the Great Horizontal Farts 9 bemftcr me% h 
Honed} fie fa his Awt. of Roots, T*b.j. 

Dd z The 
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The third fort of rifing Veffels are very fmall anditi 
great number, being made alfo of very thin Skins, as Fig* 
4. P Q^ whne they are drawn longways. 

All thefe afcending Veffels in the aforefaid piece of 
Wood, which is about 9 \. of a Square Inch, are I guefsa- 
bout aooco VeiiVlfn Hence in an Oak Tree oi four foot 
Diameter are 3 300 Millions of afcending VeffeL% and in 
one of 1 foot, there are 200 Millions oi VeiTels. If we 
fuppofe 10 of thefe great and final 1 Veffels i n a day to carry 
up 1 drop of Water, and that looof thefe drops make one 
Cubick Inch, there will be 200000 Cubick Inches. Thefe 
Inches reduced to feet, amount to full 11 5 Cubick feet of 
I{hinland meafure , of 1 2 Inches to the foot h and one Cu- 
bick foot weighing 65 lib. of our Delph water, the whole 
will amount to 7475 lib. or ^Bordeaux Hogflieads of 
water, which a Tree of one foot Diameter in one day can 
bring up. Whereby it appears y that how fmall foever 
the Quantity of water is which a Pipe or Veffelmaybe 
fuppofed to carry up, yet ifail the Veffels were imployed 
to that ufe, how much the Total would amount to . Bat 
I conceive that feveralof thefe Veffels convey of the fame 
moifture downwards again to the RoOt> and fb caufe aCir* 
culation : as I have formerly faid. 

Thefe forementioned uprifing Veffels empty conftantly 
their Sap into an incredible number of Veffels, which lye 
Horizontally in the body of the Tree, to caufe a continual 
growth in thieknefs. Fig. 2, G G G area fort of Veffels 
which run Horizontal, beginning from the Pith of the 
Tree 5 but afterwards in great numbers taking their rife 
from the afcending Veffels. Thefe Veffels appeared to 
me like dark ftreaks running crooked, and winding for the 
moft part along the fides of the great Veffels. To obferve 
thefe Veffels better, Icaufed the Wood to be cut in length 
in fuch manner that I came to divide the faid Veffels a-crofs 
very neatly, The fame Vefsels lye not above 5, 6, or 7 

one 
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one above anc then as they are here drawn between the up- 
riling Vefsels P QON. Fig. 4. 

Thefecond fort of Horizontal Vefsels which lye in great 
numbers together* but in fome places much more then ou- 
tliers, are defcribed Fig. 2. ABorC D; but when we cut 
the Wood in pieces iongwavs, and thereby cut crofs thefe 
Vefsels, then they appear w our naked Eye as Fig. 5.RS*. 
I have alfo drawn the fame in many places at their length, 
with crooked Partitions, d which I judged to be Valves 
thol have not been able to fee them always fb clearly as 
they are here exprefted* but after I had found them fbme 
times, I concluded them to be generally fo, both becaufe 
I have feen them, in Elm Wood* as alfo that I concluded 
without thefe Valves it were impoffible the Tree fhould 
increafe in thicknefs, becaufe of the force that is necefsary 
not only to c feparate the Bark in theSpringfrom the wood, 
and keep it locfe; but alfo to cleave and open the Bark all 
the time the Tree is growing* and thereby make place 
for us increafe in thicknefs. Now if there were none of 
thefe Valves, then the Sap which was impelled by the heat 
of the Sun againft the 2*ark, with the fetting of the Sun 
(when! conceive the Sap ceafes f to rife) would fall back 
again, and caiife a labour in . vainu In this frnall piece of 
Wood Fig. 4- T, V. (defcribed by a magnifying Glafs 
which augmenteth more then that by which the Uprifing 
Veflels are drawn> thatfo the Vefsels might appear more 
diftin<5ty there are more then acoo Vefsels, each of which 
if it be allowed but £of 3 Grain of force in the protruding 



d $ig. Matpighu and Dr. Grew do both make thefe Partitions to be the Termina- 
tions of the bladders of which thefe Radiated parts confift^ and net Valves* Seethe 
feyementiorfd Anatomy of TV, Fig* x\< p. 21, 22. and Aaat.ofRootS) Tab, 7, 

c X?r. Crew thinks that the Barkis never feparate d from the W$od* See Anatl 
ofTr.p, 52,. &e. 

£ Ta Vines and other plants do bleed day and night* 
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it's rioiftare, theforce^ll thefe Horizontal Vefsels together 
muft ufe towards the fcpararion of the Bark from the 
Wood* will appear by this Calculation. Suppofe then 
that Fig. 4. is ,%* of a Square Inch* and that in the whole 
piece are but 2000 Vefsels, which make in a Square Inch 
1400000 Vefsels* that is ?-ooco Grains 5 this number 
divided by 10*40 > which 1$ as many Grains as make a 
Pound, makes full 34 Pound , for the force which the 
Vefselsinfo fmall a piece of Wood come to exercife upon 
the JBark, When we examin the Bark thus torn from the 
Tree, we fliall fee the Uprifing Vefsels of which the Bark 
is for the mod part conftituted, and which from the full 
formation went up ftreighr* and were pliikd regularly one 
by another, now in fome places lye wide from one another, 
and in tome clofer, but this is not the Natural Conftitution- 
We know that there is great difference between Oak 
wood growing in highland low ground; or in cold 3 or warmer 
Countries; or of flow or quick growth: but this piece here 
drawn was a dole good wood, and therewith of a full 
growth. When we cut any wood through, in its length, 
fo that the cutting of the Knife cleaves the Horizontal 
Feflels afunder, it will feldom happen that the cutting of 
the Knife will handfomely cleave the vefsels. Bui the Knife 
ior the moft part cuts the Riling and Horizontal vefsels a- 
flanu which caufeth a falfe appearance ^ as if the Rifing 
and Horizontal vefsels were knit one into '« another.as Lin- 
nen or Bafket-work: and to cut the Horizontal vefsels 
crofs, we muft conceive the firft time, that the Knife is 
gone through the Center of the Tree or Bough, and the 
licond time that the Knife is drawn parallel w* h the firft cut. 
In Figure Sixth ABCD is reprefented a piece of 
Elm- wood ( which iothe naked Eye is as big as Figure E) 
and is what this Tree increafed in one year in thicknefs. 



r Dc> Grew d»rf Milpighi dQbrtbrepYefcnitbsminterwww* 

A 
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A D and B C fhoW the ceafingof the growth in the years 
end. 

The fmdl Pvifing vefsels which lye rowdier between 
the great vtfsels 3 are in this wood (mailer- then in Oak, 
and therewithal each Pipe confifts of a thicker Film, then 
the Pipes of the Oak do. 

A B and C Dfliew the Horizontal vefsels at full length. 

Fig. 7 F F F F fhew the Horizontal Veflels cut a-crofs J 
thofe of them which lye but few together, i conceive to 
be Veflels lately proceeding out of the rifeing VefTels .* 
whereas on the contrary the other VefTels which lye ma- 
ny together , have fubfifted many years, and are as ma- 
ny in number as they ever will be* G G G G. fhew the 
finall rifeing Veflels at length, 

HH Shews one of the great rifeing Veflels in length , 
cut crofs in the midft ; yet when we obferve the fame mbr'e 
exaftly we fee that they confiftof very thin Films* befet 
with Helical Threds* exhibiting obfeure fpots tipon the 
hoops or bows as Fig. 3. 

Among thefe Trees there are feveral which upon tap- 
ping yield a Sap. This Sap I have feveral times * and fe- 
veral years obferved, and taken notice in it o£divers fmall 
Animals, which I could not imagine fhould have come out 
of the Wood, but rather that they might have come from 
rain- water or Dew* 

Figure 8, A BCD. is a piece of Beech (as big as 
Fig. F to the naked Eye) the thicknefsof one years growth, 
wherein one may plainly feeat A D ■ or ?B C the beginning 
and end of the years growth. In this Wood there are re- 
reprefented two forts of rifeing vefsels. vi% greater and 
fmaller ; and I imagine that there are alfo two forts of Ho- 
rizontal Vefsels* which are very fmall : one o f which vi%. 
E E E lyes but i> *,3> or more together, as Fig. 9. which 
-fhows thofe VefTels cut through and marked by H 

HH, 

the 
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The id fort* which lye far afunder , as in proportion 
D from G and are marked out in their length by D C: thefe 
veffeK are like wife very fmall, and accordingly the rife- 
ing Vefsels lye very clofe one to another , they are likewife 
cue r/funderoverrhwart as Fig. 9, h I. 

KKK Are the great rifeing vefsels cut afunder long- 
waies; which 1 generally obferved to be befet with fmall 
parts, th.it through a Common Magnifying Glafsftemed 
to be Globules. 

Fig. 10. ABCD. Reprefents a little' piece of Wil- 
low wood* as big to the naked Eye as Fig. F. the fame con- 
iifts alfo of two forts of rifeing Vefsels , fmail and great , 
the great ones befet with little parts, feeming Globules. 
In the fame I faw bending lines which hetetoforel imagined 
to have been valves, as is reprefented Fig* n, in one of the 
fame rifeing vefsels marked by G. Thefe fmall rifeing Vef- 
felshavc exceeding thin Films, which twas impoffible for 
me to delineate with red Chalk, fo finely as was requi- 
re. 

in this Wood I faw but one fort of Horizontal vefsels 
marked Fig 10 by E E E. Thefe vefsels are but few in 
companion of the Horizontal vefsels, which 1 hitherto have 
obferved in other Woods. The fame arc not far extended 
in length* and for breadth they lie fingle. 

Fig. 1 r. H H H. the fame vefsels cut a-thwart are repre« 
tented between the rifeing vefsels being at their length. 

In one o£ the great rifeing vefsels %. 1 1. G G. 1 likewife 
fliewed that they arebeftt with little parts feeming Glo- 
bules, but they are exceeding fmall. 

Fig. 12. Is a piece of Alder- wood the breadth 
whereof is about the bignefi; of the brittle of a Hog , to the 
naked Eye. It confiftarHkewiCe of two, forts of rifeing 
vefsels; whereof the ftmllefl: confifts of exceeding thin 
films, and the greateft fort of films befet with little parts 
extreamly fmall, to which you can give no other names 
then Globules. Between 
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Tktween AB.andC D. is thcincreafcofche Tree in a 
years time, 

E E E te» Are the vefsels which run Horizontal . 

Fig. 13. FF Are the great rifeing vefsels cut through 
longwaies. 

HH Are the fimll rifeing vefsels, 

GG The Horizontal vefsels cuta-crofs 

Fig. 14. ABCOEF is a little piece of black Mem. 
thins Ebeny Wood, exhibited by a Microfcope magni- 
fying more then any of the former \ becaufe thefe vefsels 
could not well be obferved by the Ordinary Glafses* and 
this little piece of wood wherein are (Ii^wn about moo 
rifcing vefsels , is no bigger than to be covered by an Ordi- 
nary grain of Sand. 

I purpofed at firft to have drawn this Wood more at 
large, having intended to have (hewn its decreafe in the 
latter end of the year* and increafe at the beginning of the 
year or Spring : -But in my attempting I found that my la- 
bor would be frustrated, becaufe that wood grows in a 
Climate where it increafes always* for the Ifland Mauriti- 
us lies in a few degrees North ofc the Tropick of Capricorn. 
In this woodlampetfwaded there are four forts of rifting 
veffels. 

GGG Are great rifeing Vefsels, whereof fome appear 
to have contained a fluid matter, which in drying feems to 
have clofed them together in feveral places , as fig. 1 5, H 
where one of tke Vefsels is plainly exhibited at length. 

Fig. x6 Is likewife one of the greater vefsels ( magnified 
more by a yet greater Glafs) which was much more perfpi- 
Guous than the formenbefet alfo with exceeding finall parts 
The 2 d fort of rifeing vefsels which are placed generally 
between the Horizontal vefsels ABC and H Hare like- 
wife in many places partly filled with black matter. 

The 3d iort of rifeing vefsels which follow the Circum- 
ference of theTree are B andCDE 

Ee The 
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The 4th fort of rifing vefselsare thofe which go Check- 
er-wife btween the great rifing vefsels. Thcfe vefselsare 
of a firm Wood > in proportion to the vefsels of other 
Wood; for the fmall round which is placed in the white 
is only the opennefs of every rifing vefsel ; and the white** 
wherein the round is placed is the wood that formeth 
thevefsJ; and thefc vefsels arefo clofe and firm joyned 
to one another, that they feem to be but one; as if we 
iliould im gine that fmall holes were bored regularly in 
firm wood. 

Fig. 15. KKK. are the Horizontal vefsels- cut crofs 
through: of which I have reprefented two in their length, 
fig. 14. A BCandHH. 

Fig 1 5.L L are fmail rifing vefsels in their length cut one 
from another. 

Fig. 17. Is a piece of Palm wood, drawn by the fame 
Magnifying Glafs that the Mauritius Ebony wood was. 
This Wood tho I examined a great deal of in I could find 
1ft tie difference in the feveral parts ; and therefore I have 
here contented my felf with defcribing a fmaller portion. 
It confitts (for ought I can find,) of two forts ofafcending 
vefsels z^Great vefsels^ and fmaller vefsels lying amonglt 
the great. The great Veffels confift alfo of Skins being 
befet with fmall rifeing particles , as in fig. 18. where the 
Veffels are opened longwaies* and reprefented by EE EE. 

The fmall Veffels have their cavities very like thofe of 
the fmall veffels In Mauritius Ebony Wood 5 and are de- 
ferred cut the longwaies in fig. 18. FF. 

A B or C D. are the Horizontal Vefsels which in their 
length fhew themfelves thus 5 but being cut ovcrthwart 
are as GO in fig. 18. 

Fig. 19. ABODE F. Is a defcription of a very 
fmall piece of Straw cut crofs , in which the part of the 
Circumference (A F) may be difcerned how great it is. 

A B E F Is the r iad of the Straw, which to oQtward Ap- 
pear 



( 207 ) 
jpearance is fmooth and (hineing : tho for the moft part 'tis 
made of extream fmall vefsels, and of fame greater 5 which 
I have reprefented as near as poffible. 

GGGG Are the VcJfeU of which the innermoft parts 
of the Straw are made; thefe vefsels are 4, 5^ and6.(ided 
according as they come to fit themfelves. 

HHH Are vefsels which run in between the forementi- 
oned vefsels and are befet round with fmall vefsels. In 
thefe vefsels I have feen the fap link down fuddenly at the 
time of the growing of the Straw , when at the fame time 
I faw the Sap rife up in the vefTeis G G. which Sap was 
made moft of Globules ^ and when the Globules came to 
pafs the valves where the vefsels were narrowed^ thefe 
Globules then changed into the form of Cones 3 till they 
obtained a larger Room, and then they retook their former 
Globoufnefs 

Fig. 20. are the rifeing veffels defcribed in their lengthy 
being the fame with thefe reprefented fig. ip. G G. 

I1II. Are the places where thefe Valves are, and where 
the vtffels are narrow-eft. 

I have in mine of the z^o^ April mentioned the great 
number of fmall creatures in the Melt oizCod or Pi^f. I 
have profecuted my fpeculation , and obferved the Melt cf 
a Perch* alfb of a Breem and a Vooren , as alio of&Tencb* 
at the time when they caft their Seed: and have feen -in 
the fame an incredible number of fmall Animals* as 1 men- 
tioned in my fbriner. But becaufe the foi ementioned fiflv 
es do not fhoot their Seed at once 5 I have not been able to 
compare them together that I might if poffible have disco- 
vered whether there were any difference in their fhape or 
bignefsibuc fo far as I could remember , 1 conceive there 
was no-difference. And ifany perfons are inclined to m/kc 
the fame observations > they muft be fire to take the time 
when the Did fillies fhoot their Seed : for at thut time the 
Mehj which is ready to come out, is thin and watery ; and 

E a then 
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thenthefe animah in it live longhand move very briskly: 
whereas on the contrary the Melt being not full ripe > we 
iTiu't whh force prefs it oucof the. Filh , and. then- tis-diffU 
'•uU to fee theft* Animalcules alive, 



e/ Theory of the Variation of the Mag* 
netical COMPASS, by Mr. Ed. 
Halley Felloe of the % $. 

'T'He Variation of the Compafs (by which I mean the* 
deflection of the Magnetical Needle from the true 
Meridian; is of that great concernmeut in the Artof Na- 
vigation .- that the neglect thereof , does little lefs than 
render ufelefs one of the noble ft Inventions mankind ever 
yet attained to. And for this caufe all Ships of Confer 
tjuence (efpecially thofe bound beyond the Equator; car- 
ry with themlnftruments on purpofe to obfervethis Vari- 
ation : that fo thecourfe fteared by the Compafs , may be 
reduced to the true courfe in refpe&of the Meridian , 

Now altho the great utility that a perfect knowledge of 
the Theory of the Magnetical direction would afford *a 
mankind in general, and especially to thoi'e concerned in 
Sea affairs, feem a fufficient incitement to all Philofophical 
andMathematicaljheads,to take under ferious confideration 
?hefevcral Phtnmem > aad to endeayoui to recooclle them. 

by 



